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(54) Automatic chemical analyzer 

(57) According to the present invention, there is pro- 
vided an automatic chemical analyzer which is capable 
of conducting investigation of the influence of contami- 
nation regardless of the knowledge or technical skill of 
the user, and can prevent the occurrence of errors of 
determination by letting the user know that a problem 
has arisen in the function of inhibiting the generation of 
contamination. 



The combination of items which has been judged to 
involve contamination is extracted (step S7-1), and It is 
decided whether or not the result of judgement is the 
same as those of the previous judgements (step S7-2). 
In the step S7-2, if the results disagree, it is judged that 
trouble arises in the mechanism for preventing the gen- 
eration of contamination, i.e., cleaning mechanism in 
this case, and an alarm of "trouble in cleaning mecha- 
nism" is given on the alarm display of a CRT. 



FIG. 8 
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Description 

Field of the Invention 

[0001] The present invention relates to an automatic 
chemical analyzer which is capable of determining the 
plural components of a sample by using the independ- 
ent reagents for the respective components, and in 
which the sections of conducting transfer, mixing and 
determination of the reagents, samples and reaction so- 
lution being determined are shared in part or wholly. 

Description of the Related Art 

[0002] Analysis of the specific components of a sam- 
ple is realized by using the reagents which react specif- 
ically with the respective components. In the automatic 
chemical analyzers, it is possible to make determination 
of the plural items of analysis simultaneously or in par- 
allel with each other by using these different reagents. 
[0003] However, in the case of an automatic analyzer 
in which the mechanism of dispensing the sample and 
reagents, the vessel for carrying out the reaction of the 
sample with the reagents, the mechanism of stirring the 
sample with the reagents, etc. , are shared in conducting 
the determination of the plural items of analysis, there 
may take place an unintended reaction or reactions due 
to contamination of the respective reaction solutions 
and reagents, giving rise to errors in the results of de- 
termination. 

[0004] For instance, in case a reagent used in the item 
of analysis A contains a substance (such as a reaction 
inhibitor or accelerator) which may participate in the re- 
action In the item of analysis B, and the determination 
of the item of analysis A and that of the item of analysis 
B are conducted successively, if the reagent used in the 
item of analysis A is contaminated with the reagent used 
in the item of analysis B, the reaction in the item of anal- 
ysis A may be caused to start during and proceed simul- 
taneously with the reaction in the item of analysis B, giv- 
ing rise to errors in the analytical result. 
[0005] In order to avoid this problem, it has been re- 
quired for the user to examine beforehand the probabil- 
ity of influence of the contamination and to work out a 
determination system which can preclude the occur- 
rence of contamination. For instance, a method has 
been used in which the analysis of item C is interposed 
between the analyses of item A and item B so that the 
analysis of item B will not be conducted immediately af- 
ter the analysis of item A. 

[0006] In the automatic chemical analyzers, on the 
other hand, contamination has been avoided by, for in- 
stance, a method in which the user previously registers 
the combinations of the items of analysis where contam- 
ination may occur so that the order of analysis is 
changed automatically, orby incorporating an expedient 
(such as cleaning with water or detergent) for inhibiting 
the occurrence of contamination. But it has been the us- 



er's obligation to conduct an investigation of the influ- 
ence of contamination. 

[0007] Also, when a new item (or items) of analysis is 
(are) added or the formulation is changed with introduc- 
s tion of a new system, it is necessary to conduct an in- 
vestigation of the influence of contamination whenever 
such addition of item(s) or change of formulation is 
made. For conducting an investigation of the influence 
of contamination, it needs to set the conditions under 
10 which the contamination can actually occur, so that the 
user must be well acquainted with the operating pro- 
gram, etc., of the system and is required have a very 
high level of knowledge and technical skill. 
[0008] Actually, however, most of the users are una- 

15 ble to implement setting of the determination conditions 
for the investigation of the influence of contamination 
and to make the analysis of the determination results. 
Thus, even though using an automatic chemical analyz- 
er having a function to shun the influence of the regis- 

20 tered contamination, it has been probable that the influ- 
ence of contamination be not avoided in the analysis 
and the false result be reported. 
[0009] The devices capable of collecting data on 
cross-contamination by the reagents with ease are dis- 

25 closed in JP-A-5-240867, JP-A-7-270428, etc. 

[001 0] In JP-A-5-240867 is disclosed a system which 
memorizes an analysis request pattern with the order of 
analysis for checking cross-contamination by the rea- 
gent dispenser and cells in a predetermined number of 

30 channels, and assigns the channels to the respective 
items of analysis, allowing anyone to easily obtain data 
on cross-contamination by the reagents. 
[0011] However, it is likely that an automatic chemical 
analyzer, in long-time use, would become unable to suf- 

35 ficiently perform its function to inhibit the generation of 
contamination due to accumulation of contaminants or 
trouble in the system, causing errors in the result of de- 
termination by the contamination which does not occur 
in the normal state. 

40 [0012] In the existing circumstances, it is necessary 
to detect the change of the state of the apparatus by 
checking the apparatus or finding the false data of de- 
termination on the user's part, and the reliability of the 
analytical result depends on the user's faculty. Particu- 

45 larly, in case the trouble advances gradually, it is likely 
that the user fails to notice abnormity of the apparatus 
and the false determination result is accepted. 



SUMMARY OF THE INVENTION 



50 



[001 3] The object of the present invention is to realize 
an automatic chemical analyzer with which the user can 
investigate the influence of contamination regardless of 
his knowledge and technical skill, which analyzer mem- 
55 orizes the result of the investigation of influence of con- 
tamination, compares the newly determined investiga- 
tion result with the results of the previous investigations, 
and when these results disagree, lets the user know the 
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occurrence of trouble in the function to inhibit the gen- 
eration of contamination. Thus, in the analyzer of the 
present invention, the state of the apparatus is always 
monitored to obviate the occurrence of any analytical 
error. 

[0014] In order to attain the above object, the present 
invention provides: 

(1) An automatic chemical analyzer capable of de- 
termining the plural components of a sample by us- 
ing the independent reagents for the respective 
components, in which the sections of conducting 
transfer, mixing and determination of the reagents, 
samples and reaction solution being determined 
are shared in part or wholly, said analyzer having a 
function to set the determination conditions forjudg- 
ing whether contamination is present or not and to 
make automatic judgement of the combinations of 
the items involving contamination for preventing the 
occurrence of errors of determination due to con- 
tamination, and further characterized in that in order 
to prevent the occurrence of errors of determination 
due to the generation of new contamination by a 
change of the state of the apparatus, the analyzer 
judges whether contamination is present or not, 
memorizes its result, compares the result with those 
of the previous judgements, and when these results 
differ more than a certain degree, judges that the 
state of the apparatus has changed, and indicates 
it to the user. 

(2) An automatic chemical analyzer capable of de- 
termining the plural components of a sample by us- 
ing the independent reagents for the respective 
components, in which the sections of conducting 
transfer, mixing and determination of the reagents, 
samples and reaction solution being analyzed are 
shaped in part or wholly, said analyzer having a 
function to set the determination conditions forjudg- 
ing whether contamination is present or not and to 
make automatic judgement of the combinations of 
the items involving contamination for preventing the 
occurrence of errors of determination due to con- 
tamination, and further characterized in that in order 
to prevent the occurrence of errors of determination 
due to the generation of new contamination by a 
change of the state of the apparatus, the analyzer 
judges whether contamination is present or not, 
memorizes its result, makes judgement on the pres- 
ence or absence of contamination in parallel with 
the sample analysis, compares the result with those 
of the previous judgements, and when these results 
differ more than a certain degree, judges that the 
state of the apparatus has changed, and indicates 
it to the user. 

(3) A recording medium for recording the operation 
of an automatic chemical analyzer capable of de- 
termining the plural components of a sample by us- 
ing the independent reagents for the respective 



components, in which the sections of conducting 
transfer, mixing and determination of the reagents, 
sample and reaction solution being determined are 
shared in part or wholly, and which has a function 

5 to set the determination conditions forjudging the 

presence or absence of contamination and to make 
automatic judgement of the combinations of the 
items involving contamination forpreventing the oc- 
currence of errors of determination due to contam- 

io ination, said recording medium having stored there- 
in an operating program which, in order to prevent 
the occurrence of errors of determination due to the 
generation of new contamination by a change of the 
state of the apparatus, makes judgement on wheth- 

15 er contamination is present or not, memorizes its 
result, compares the result with those of the previ- 
ous judgements, and when these results differ more 
than a certain degree, judges that the state of the 
apparatus has changed, and indicates it to the user. 

20 

[001 5] With the above mechanism, it is possible to re- 
alize an automatic biochemical analyzer with which the 
user can investigate the influence of contamination re- 
gardless of his degree of knowledge or technical skill, 

25 and which, in operation, memorizes the result of the in- 
vestigation of the influence of contamination, compares 
the result of the newly conducted investigation with 
those of the previous investigations, and when these re- 
sults of investigations differ, lets the user know that trou- 

30 ble has arisen in the function for inhibiting the generation 
of contamination, the state of the apparatus is moni- 
tored, thereby preventing the errors of determination 
from occurring due to such contamination. 



35 BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

FIG. 1 is a flow chart showing the process of inves- 
40 tigation of influence of contamination and decision 
of the evasion method in an embodiment of the 
present invention. 

FIG. 2 is a flow chart showing a method of judging 
the presence or absence of contamination in an em- 

45 bodiment of the present invention. 

FIG. 3 is a flow chart showing a method of detecting 
trouble in the contamination evasion mechanism by 
judging the presence or absence of contamination 
in an embodiment of the present invention. 

so FIG. 4 is a schematic block diagram of an automatic 
chemical analyzer to which an embodiment of the 
present invention can be applied. 
FIG. 5 is an alarm indication on the display in the 
event of occurrence of abnormity in an embodiment 

55 of the present invention. 

FIG. 6 is a display indication of input of the contam- 
ination detecting conditions in an embodiment of 
the present invention. 
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FIG. 7 is a work sheet of the determination condi- 
tions for making judgement on the presence or ab- 
sence of contamination in an embodiment of the 
present invention. 

FIG. 8 is a flow chart showing a method of detecting 
trouble in the cleaning mechanism by judging the 
presence or absence of contamination in an embod- 
iment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 7] The present invention is further illustrated with 
reference to the embodiments of the present invention, 
but it is to be understood that these embodiments are 
intended to be illustrative and not to be construed as 
limiting the present invention in any way. The embodi- 
ments of the present invention are described below by 
referring to the accompanying drawings. 
[0018] Referring to FIG. 4 of the accompanying draw- 
ings, there is shown a schematic block diagram of an 
automatic chemical analyzer embodying the present in- 
vention. 

[0019] As shown in FIG. 4, this automatic chemical 
analyzer comprises a sample disc 2 on which a plurality 
of sample cups 1 can be installed and which is arranged 
turnable to the position of collection, a sampling mech- 
anism 4 having a sample probe 3 for collecting a deter- 
mined amount of a sample, reagent pipetting mecha- 
nisms 5a, 5b for pipetting the plural reagents, reagent 
discs 6a, 6b each carrying a plurality of reagent bottles 
and arranged turnable to the pipetting position, and a 
reaction disc 8 holding a plurality of reaction vessels 7 
for direct photometry. 

[0020] This automatic chemical analyzer is also pro- 
vided with stirring mechanisms 9a, 9b, a reaction vessel 
cleaning mechanism 10, a photometer 1 1 , and a central 
processor (microcomputer) 12 for controlling the whole 
system. 

[0021] The reaction disc 8 holding a plurality of reac- 
tion vessels 7 is designed to be turnable to bring the 
reaction vessels 7 to the sample collecting position and 
the reagent pipetting position and to bring each vessel 
to a position on the optical axis of the photometer 11 for 
measuring absorbance of the reaction solution in the 
vessel. 

[0022] The photometer 11, which is a multi-wave- 
length photometer having plural detectors, is disposed 
vis-a-vis to a light source lamp 13 so that when the re- 
action disc 8 is turning, a train of reaction vessels 7 will 
pass the light flux 14 from the light source lamp 13. A 
reaction vessel cleaning mechanism 10 is disposed be- 
tween the position of light flux 14 and the position of 
sample discharge 15. The reaction vessels 7 are 
cleaned by this mechanism 10. 

[0023] The automatic chemical analyzer of the instant 
embodiment is further provided with a multiplexer 1 6 for 
selecting the measuring wavelength, a logarithmic 
transformation amplifier 1 7, an A/D converter 1 8, a print- 



er 19, a CRT 20, and a reagent pipetting mechanism 
drive circuit 21 , which all are connected to a central proc- 
essor 12 through an interface 22. This central processor 
12 performs data processing such as control of the 
5 whole analyzer including control of the whole mechani- 
cal system and operation of density or enzyme activity. 
[0024] The operating principle of the above automatic 
chemical analyzer is explained. 

[0025] When the start switch on an operating panel 
10 23 is turned on, cleaning of the reaction vessels 7 by the 
reaction vessel cleaning mechanism 10 is started, and 
measurement of water blank is made. The obtained val- 
ue of this blank serves as a reference for the absorbance 
to be measured later with the reaction vessels 7. 
15 [0026] When the reaction disc 8 makes one cycle of 
movement (half turn + movement through a distance for 
one vessel and temporary stop) to let a vessel advance 
to the sample discharge position 15, a sample cut 1 
moves to the sampling position. At the same time, the 
20 two reagent discs 6a, 6b also move to the reagent pi- 
petting position. 

[0027] This synchronizes with the operation of sam- 
pling mechanism 4, and a sample (for example, a sam- 
ple for the determination of item of analysis A) is sucked 

25 up from the sample cup 1 at the sampling position by a 
sample probe 3 and then discharged into the corre- 
sponding reaction vessel 7. Further, while a sample is 
being discharged into a reaction vessel 7 by the sam- 
pling mechanism 4, the reagent pipetting mechanism 5a 

30 is operated to let a reagent probe 24a suck up a first 
reagent for the item of analysis A placed at the corre- 
sponding position on the reagent disc 6a 
[0028] Then the reagent probe 24a moves to a posi- 
tion above the specific reaction vessel 7 to discharge 

35 the reagent into this vessel, after which the probe 24a 
has its inner and outer walls cleaned in a probe cleaning 
tank and stands by until a first reagent for the next item 
of analysis B is pipetted. Photometry is conducted after 
the first reagent has been added. 

40 [0029] This photometry is carried out when a reaction 
vessel 7 crosses the light flux 1 4 with turn of the reaction 
disc 8. When the reaction disc 8 makes one turn and a 
movement through a distance corresponding to two re- 
action vessels after the first reagent has been added, 

45 the stirring mechanism 8a is actuated to stir the sample 
and the reagent. When the reaction vessel 7 advances 
to the second reagent pipetting position, which is 
reached after 25 turns and movement through a dis- 
tance corresponding to 50 reaction vessels from the 

so sample pipetting position, a second reagent is supplied 
from the reagent probe 24b and stirred by its stirring 
mechanism 8b. 

[0030] With movement of the reaction disc 8, the re- 
action vessels 7 cross the light flux 1 4 one after another, 
55 and absorbance is measured each time a vessel cross- 
es the light flux. For the determination of absorbance, 
photometry is conducted 50 times in total during the re- 
action time of 10 minutes. The reaction vessels 7 which 
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have gone through photometry are cleaned by the re- 
action vessel cleaning mechanism 1 0 and left on stand- 
by until determination of the next sample is conducted. 
The determined absorbance is converted to density or 
enzyme activity by the central processor 12 and the an- 
alytical result is output from the printer 19. 
[0031] In the event an abnormality occurs in the ana- 
lyzer, it is automatically indicated on the display screen 
of CRT 20. For instance, as shown in FIG. 5, "alarm" 
indicating the occurrence of an abnormality is shown on 
the upper half of the screen (in the displayed informa- 
tion, "code" shows the code number of the alarm, "unit" 
indicates the location of occurrence of abnormality, and 
"level" indicates the degree of gravity of the alarm), and 
when "alarm" is selected, the remedy is shown on the 
lower half of the screen. 

[0032] FIG. 1 is a flow chart showing the process of 
investigation of the influence of contamination and de- 
cision of the evasion method in the automatic chemical 
analyzer of the present invention. 
[0033] In FIG. 1 , when the item for making judgement 
on the presence or absence of contamination and the 
allowance limit serving as a criterion of judgement are 
input from the input/output section of the analyzer (step 
S1-1), a combination of items for conducting investiga- 
tion of the influence of contamination from the input in- 
formation is prepared according to the following formula 
(steps 1-2). 

[0034] From the items input in the step S1 -1 , there are 
prepared the combinations of the items which give in- 
fluence and those which receive influence. For instance, 
in case the three items A, B and C are input in the step 
SI -1 , there are prepared the following 6 combinations 
of the items giving influence— >the items receiving influ- 
ence: 

A— »B, A->C, B-»A, B— C, C^A, C^B 
[0035] The order of determination for obtaining the 
data necessary for making judgement on the presence 
or absence of contamination for each prepared combi- 
nation is set according to the following formula (step 
S1 -3) and memorized (step S1 -4). 
[0036] Regarding the order of determination , the com- 
binations prepared in the step S1 -2 are arranged in the 
order of the item giving influence and the item receiving 
influence for each combination, with all the combina- 
tions being arranged in this way successively. Then, as 
the combinations which do not receive influence, the 
same items are placed successively twice. For instance, 
in case the items of analysis are A, B and C and they 
were input in the order of A, B and C, the following order 
of determination is prepared: 

A-^B-^A~>C^B-)A->B^C-^C-^A->C^B^A-^A->B 
->B->C->C 

[0037] The prepared order of determination and the 
disposed position of the sample are displayed on the 
screen (step S1-6). 

[0038] One position of sample is allotted to each item 
of analysis. When a sample is set according to the out- 



put information and analyzed (step S1 -7), judgement is 
made, based on the obtained result of analysis, over 
whether contamination is present or absent by the proc- 
ess shown in FIG. 2 (step S1 -8) and the result of judge- 
5 ment is memorized (step S1 -9). 

[0039] In making judgement on the presence or ab- 
sence of contamination, the following two data are ex- 
tracted for each combination of items prepared in the 
step S1-2 (step S2-1): 

10 

Datal: Result of determination of the influenced 
item 

Data 2: Result of determination of the same item as 
Data 1 but on the rear side of the non-influ- 
15 enced combination 

[0040] Regarding the extracted data, judgement is 
made whether the following formula (1) holds or not 
(step S2-2). 

20 

l(data 1) - (data 2)l < allowance limit (1) 

[0041] When the above formula (1) holds, it is judged 
25 that there is no contamination (step S2-3), and when the 
above formula (1) does not hold, it is judged that there 
is contamination (step S2-4). 

[0042] When there is a combination of items which 
was judged to have contamination, such a combination 

30 of items is indicated on the display (step S1-10) 

[0043] By the above series of operations, setting of 
the determination conditions forjudging contamination 
and judgement of the result can be made regardless of 
knowledge or technical skill of the user. 

35 [0044] Automatic analyzers are usually provided with 
an expedient for inhibiting the occurrence of contamina- 
tion, such as a cleaner system. Therefore, if some trou- 
ble or other arises in the analyzer to cause a change in 
the state of the contamination preventing mechanism, 

^0 there is produced t a corresponding change in the influ- 
ence of contamination. 

[0045] So, when investigating the influence of con- 
tamination, it is checked whether a similar investigation 
has been conducted with the same combination of items 
^5 as shown in FIG. 3 (step S3-1 ), and the result of judge- 
ment is compared with that in the previous investigation 
(step S3-2). 

[0046] In case a combination of items which has been 
judged to have no contamination before is now judged 

50 as having contamination, an alarm informing of the oc- 
currence of trouble in the contamination preventing 
mechanism is issued (step S3-3). 
[0047] Also, the combination of an item giving Influ- 
ence and an item receiving influence for making judge- 

55 ment on the presence or absence of contamination and 
the allowance limit for judgement are previously regis- 
tered so that it is possible to make judgement on the 
presence or absence of contamination for the registered 
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combination even in the ordinary analysis of the sample. 
[0048] The interval of determination is aiso previously 
registered in the case of an analyzer which can be al- 
ways loaded with the sample for making judgement on 
the presence of absence of contamination, allowing to 5 
conduct determination at the registered interval during 
the ordinary analysis of the sample. In the case of an 
analyzer incapable of always carrying the sample, de- 
termination is conducted at arbitrary intervals in the or- 
dinary sample analysis by using a specific sample rack 10 
or other suitable means. 

[0049] When the operation is carried out, judgement 
is made on the presence or absence of contamination, 
and when contamination is judged to be present, an 
alarm informing of the occurrence of trouble in the con- is 
tamination evasion mechanism is issued as shown in 
FIG. 5. 

[0050] Thus, it becomes unnecessary for the user to 
keep watch on the whole system throughout the opera- 
tion, and it also becomes possible to prevent the deter- 20 
mination errors from occurring from user's negligence 
of check-up. 

[0051 ] Next, the operation of the present automatic bi- 
ochemical analyzer when the items of analysis are two, 
A and B, is explained. 25 
[0052] The display is switched to an indication of the 
input conditions for conducting an investigation of the 
influence of contamination by CRT 20 or operating panel 
23. Such an input indication is exemplified in FIG. 6. In 
this indication, only the input information necessary for 30 
the investigation of the influence of contamination is dis- 
played. The user has only to input item A as the item of 
analysis for conducting detection of contamination while 
also inputting the allowance limit for making judgement 
on the presence or absence of contamination. Item B is 35 
similarly input. 

[0053] When input has been completed for all items, 
"registration completed" is entered, whereupon the an- 
alyzer prepares the combinations of items for judging 
the presence or absence of contamination. Since the *o 
items of analysis are A and B, there are prepared the 
following two combinations: A-»B (combination 1) and 
B->A (combination 2). 

[0054] Then, regarding these two combinations of 
items, the order of determination for obtaining data for 45 
making judgement on the presence or absence of con- 
tamination is decided and memorized. The order of de- 
termination for the combination 1 is B->A->B, and the 
order of determination for the combination 2 is A^B-^A. 
For the continuous determination of the two combina- 50 
tions, the sequence of operation of B->A->B->clean- 
ing->A^B^A is memorized. 

[0055] Based on the memorized order of determina- 
tion, the amounts of the sample and detergent used are 
calculated by multiplying the amount used per one op- 55 
eration by the number of times of determination of the 
sample or detergent and adding thereto the dead vol- 
ume of the vessel, and the determined amounts are 
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printed out along with the disposed positions of the sam- 
ple and detergent at the time of determination, as a work 
sheet from the printer 1 9. There is used one sample for 
each item of analysis, and a detergent is used for clean- 
ing. As for the disposed positions of the samples and 
detergent, they are placed in the order of the sample for 
item A, the sample for item B and the detergent, from 
position 1 . 

[0056] FIG. 7 shows an example of worksheet in case 
the amounts of the samples and detergent for one op- 
eration were as follows: sample for item A = 1 0 jxl; sam- 
ple for item B = 7 uJ; detergent = 20 uJ. Following the 
instructions on the work sheet, the user sets the sam- 
ples on the sample disc 2 and instructs start of the con- 
tamination detection operation from CRT 20 or opera- 
tion panel 23. 

[0057] The result of determination is sent to the cen- 
tral processor (microcomputer) 12 where judgement on 
the presence or absence of contamination is made. In 
making judgement on the presence or absence of con- 
tamination, the data involving no contamination and the 
data involving contamination are extracted for the re- 
spective items receiving contamination for each of the 
previously prepared combinations of items. The data 
used for the judgement i n the result of determination are 
as follows: 

Combination 1 : Data of item B involving no 

contamination Data 1 

Data of item B involving 

contamination Data 2 

Combination 2: Data of item A involving no 

contamination Data 3 

Data of item A involving 

contamination Data 4 

[0058] Then the absolute value of the difference be- 
tween the two data is determined for each combination 
and used as data for the judgement. 
[0059] In an embodiment of the present invention, the 
following two data are determined: 

Data for judgement of combination 1: l(Data 1) - 
(Data 2)l 

Data for judgement of combination 2: l(Data 3) - 
(Data 4) I 

[0060] Then these data for judgement are compared 
with the allowance limit, and when they exceed the al- 
lowance limit, it is judged that there exists contamina- 
tion, and when they fall within the allowance limit, it is 
judged that there exists no contamination, and the result 
of judgement is registered in the central processor (mi- 
crocomputer) 12. 

[0061] For the combination of items which has been 
judged to involve contamination, its evasion method is 
prepared and registered in the central processor (micro- 
computer) 12. The evasion method comprises cleaning 
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by a detergent between determination of the item giving 
influence and determination of the item receiving influ- 
ence. For this method, the item giving influence, the item 
receiving influence and the amount of detergent used 
for the evasion of contamination are registered. 
[0062] As for the amount of the detergent used, there 
is registered the same volume as the amount of the re- 
agent registered in the analytical conditions of the item 
for analysis giving contamination which is memorized in 
the central processor (microcomputer) 12. 
[0063] In an embodiment of the present invention, 
when it is judged that there exists contamination in the 
combination of A->B, the following matters are regis- 
tered: 

Item giving influence: item A 

Item receiving influence: item B 

Amount of detergent: amount of the reagent used 

in item A 

[0064] In the determination of the sample, contamina- 
tion is evaded according to the registered evasion meth- 
od. 

[0065] With the above mechanism, when the user 
registers the item of analysis demanding the investiga- 
tion of influence of contamination and the allowance limit 
for judgement, the process to be followed, from detec- 
tion of contamination till its evasion, is automatically pre- 
pared. Therefore, for any user who is capable of giving 
instructions from CRT 20 or operation panel 23, which 
is the knowledge of minimum requirement for the oper- 
ation of the automatic chemical analyzer, it is possible 
to make the best use of the described functions of the 
apparatus and to easily obtain the determination results 
with high reliability. 

[0066] Next, in case it has been judged that there was 
contamination in A— >B in the investigation of influence 
of contamination by the above method, the judgement 
over whether an abnormality in the state of the appara- 
tus has occurred or not and the ensuing operations are 
explained with reference to FIG. 8. 
[0067] As shown in FIG. 8, the combination of items 
which has been judged to involve contamination is ex- 
tracted (step S7-1 ), and it is decided whether or not the 
result of judgement is the same as those of the previous 
judgements (step S7-2). 

[0068] In the step S7-2. if these results disagree, it is 
judged that trouble arose in the mechanism for prevent- 
ing the generation of contamination, viz. cleaning mech- 
anism in this case, and an alarm of "trouble in cleaning 
mechanism" is given on the alarm display of CRT 20 as 
illustrated in FIG. 5. 

[0069] Thus, according to an embodiment of the 
present invention, the state of the apparatus can be 
monitored regardless of the technical skill of the user, 
and it is possible to prevent the errors of determination 
from occurring due to an abnormity in the state of the 
apparatus. 



[0070] Operations in another embodiment of the 
present invention are described below. 
[0071] For the ordinary analysis of a sample, judge- 
ment on the presence or absence of contamination for 

5 the designated combination of items is made, and the 
combination of items for determining the influence of 
contamination, the allowance limit for variation and the 
intervals of determination are registered from CRT 20 
or operation panel 23. 

10 [0072] In case the combination of A->B is input as the 
combination of items for determining the influence of 
contamination, designated combination 1 above, for 
each of the 50 samples at the. registered determination 
intervals, determination of contamination for A->B is 

15 conducted in the order of determination, B— >A— >B be- 
tween the 50th and the 51st sample in the ordinary de- 
termination of the samples. 

[0073] The sample for judging the presence or ab- 
sence of contamination is set at its own position on the 

20 sample disc 2. When the ordinary formula of sample de- 
termination is started in this state, determination for the 
judgement on the presence or absence of contamina- 
tion is conducted at the designated intervals in the same 
way as in the above-described instance. 

25 [0074] When it is judged that contamination is 
present, a corresponding alarm is issued, informing the 
user of a change in the state of the apparatus. This func- 
tion makes it unnecessary for the user to keep watch on 
the apparatus throughout the operation and also pre- 

30 vents the occurrence of errors of determination due to 
user's negligence of check-up. 

[0075] According to the present invention, as de- 
scribed above, there is provided an automatic chemical 
analyzer which is capable of conducting investigation of 

35 the influence of contamination regardless of the knowl- 
edge or technical skill of the user and can also prevent 
the occurrence of errsrs of determination by supervising 
the state of the apparatus as the present analyzer, in 
operation, memorizes the result of investigation of the 

40 influence of contamination, compares the newly ob- 
tained result with those of the previous investigations, 
and when these results disagree, lets the user know that 
trouble arose in the function of inhibiting the generation 
of contamination. 

45 

Claims 

1. An automatic chemical analyzer capable of deter- 
50 mining the plural components of a sample by using 
the independent reagents for the respective com- 
ponents, in which the sections of conducting trans- 
fer, mixing and determination of the reagents, sam- 
ples and reaction solution under analysis are 
55 shared in part or wholly, and in order to prevent the 
occurrence of errors of determination due to con- 
tamination, the analyzer is provided with a function 
to set the determination conditions forjudging the 
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presence or absence of contamination and to make 
automatic judgement of the combination of items in- 
volving contamination, and further characterized 
in that: 

5 

in order to prevent the occurrence of errors of 
determination due to the generation of new 
contamination by variation of the state of the 
apparatus, the analyzer makes judgement on 
the presence or absence of contamination, 10 
memorizes its result, compares the result with 
those of the previous judgements, and when 
these results differ more than a certain degree, 
judges that the state of the apparatus has 
changed, and indicates it to the user. 15 

An automatic chemical analyzer capable of deter- 
mining the plural components of a sample by using 
the independent reagents for the respective com- 
ponents, in which the sections of conducting trans- 20 
fer, mixing and determination of these reagents, 
samples and reaction solution under analysis are 
shared in part or wholly, and in order to prevent the 
occurrence of errors of determination due to con- 
tamination, the analyzer is provided with a function 25 
to set the determination conditions for judging the 
presence or absence of contamination and to make 
automatic judgement of the combination of items in- 
volving contamination, and further characterized 
in that: 30 

in order to prevent the occurrence of errors of 
determination due to the generation of new 
contamination by variation of the state of the 
apparatus, the analyzer makes judgement on 35 
the presence or absence of contamination, 
memorizes its result, conducts judgement on 
the presence or absence of contamination in 
parallel with the determination of the sample, 
compares the result with those of the previous *o 
judgements, and when these results differ more 
than a certain degree, judges that the state of 
the apparatus has changed, and indicates it to 
the user. 

45 

A recording medium for recording the operation of 
an automatic chemical analyzer capable of deter- 
mining the plural components of a sample by using 
the independent reagents for the respective com- 
ponents, in which the sections of conducting trans- 50 
fer, mixing and determination of these reagents, 
samples and reaction solution under analysis are 
shared in part or wholly, and in order to prevent the 
occurrence of errors of determination due to con- 
tamination, the analyzer is provided with a function 55 
to set the determination conditions for judging the 
presence or absence of contamination and to make 
automatic judgement of the combination of items in- 



volving contamination, further characterized in 
that: 

in order to prevent the occurrence of errors of 
determination due to the generation of new 
contamination by variation of the state of the 
apparatus, there is installed an operation pro- 
gram according to which the analyzer makes 
judgement on the presence or absence of con- 
tamination, memorizes its result, compares the 
result with those of the previous judgements, 
and when the results differ more than a certain 
degree, judges that the state of the apparatus 
has changed, and indicates it to the user. 
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FIG. 1 



INPUT OF fTEMS OF ANLYSIS 
AND ALLOWANCE UMfT 



S1-1 



PREPARATION OF COMBINA- 
TION OF fTEMS 



S1-2 



S1-3 



S1-4 



PREPARATION OF DETER- 
MINATION CONDmONS 



IT 



5^. 



REGISTRATDN OF 
DETERMINATION 
CONDmONS ■ 



DISPLAY OF DETERMINA 
TIONCONDfTIONS 




S1-5 



DETERMINATION 



S1-6 



JUDGEMENT ON PRESENCE OR 
ABSENCE OF CONTAMINATION 



S1-9 



IS THERE 
COMBINATION OF ITEMS 
WHICH WAS JUDGED TO 
INVOLVE CONTAMINATION ? 



S1-7 



S1-8 



REGISTRATION OF 
RESULT OF JUDGEMENT 



END 



YES 



( DISPLAY OF COMBINATION OF Y_Qi_m 
V fTEMS INVOLVING CONTAMINATION/^" 
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FIG. 2 



DATA 1 : RESULT OF DETERMINATION OF THE 
ITEMS SUBJECT TO THE INFLUENCE 

DATA 2 : RESULT OF DETERMINATION OF THE 
SAME fTEMS AS DATA 1 BUT ON THE 
REAR SIDE OF THE UNINFLUENCED 
COMBINATION 



_,S2-2 

"JUDGEMENT ON" 
PRESENCE OR ABSENCE OF 
CONTAMINATION 

I (DATA 1) -(DATA 2) I < ALLOWANCE LIMIT?. 



NO 



CONTAMINATION IS PRESENT 



S2-1 



YES. 



NO CONTAMINATION 



S2-3 



S2-4 



FIG. 3 



RESULT OF JUDGEMENT ON PRESENCE 
OR ABSENCE OF CONTAMINATION 



S3-1 



COMBINATION OF 
ITEMS DETERMINED IN THE PAST ? 



NO 



OK 



S3-2 



IS THE RESULT 
OF JUDGEMENT SAME AS 
THOSE OBTAINED IN THEPAST ? 



YES 



OK 



NO 



c 



ISSUANCE OF ALARM 



S3-3 



10 



BNSDOCID: <EP 1215502A1_L> 



EP1 215 502 A1 



FIG. 4 




BNSDOCID: <EP 1 21 5502A 1_l_> 



11 



EP 1 215 502 A1 




12 

3NSDOCID: <EP 1215502A1J_> 



EP1 215 502 A1 



FIG. 6 



/INPUT OF COTNAMINATION DETECTING CONDmONS 

REGISTRATION OF rTEMSOF ANALYSIS FOR DETECTION OF 
CONTAMINATION AND ALLOWANCE UMfT 



ITEMS OF ANALYSIS 


ALLOWANCE LMfT 



























REGISTRATION 
COMPLETED 



FIG. 7 



DETERMINATION WORK SHEET FOR JUDGEMENT 
ON PRESENCEOR ABSENCE OF CONTAMINATION 
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! AMOUNT OFSAMPLE(Ml) 


SAMPLE FOR FTEM A 
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| 180 
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! 171 
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DETERGENT 
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FIG. 8 
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